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APPENDIX C3.4 
LANDFILUOU7 HISTORICAL INVESTIGATIONS BORING 
LITHOLOGY AND MONITORING WELL CONSTRUCTION LOGS 



I- C U  
SYRE z w  
Byuw 
SIlE L L  

w w  

S J  
u c  w >  > u  
aid 
V I -  w z  a w  

13R 

1.15 R 

2R 

3R2 

2/18 

T 
.N 
c 
n 

m 
.N 
c 
in 

N 
N 
c 
111 

1 
N 
C 
II) 

3 
Y 
P 
n 

r 
i 
a 
n 

0 
i 
1 
1 

I 

I 
I 

I 
I 

I 
I 



WELL .2-86_ 
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WELL CONSTRUCTION SUMMARY & .  p 
5927' I tLCVATIOU: GROUND L M L  

TO? OF C I S l N U  -5929 .aY 

DRILLING FLUID None 

- 

CONSRUCTION TIME LOG; 

I-1-1-1- 

1-1-1-1- 

---- ---- ---- 
WELL DEVELOPMENT 

COMMENTS: 

KO 7.51' 

HYDRO-S EARCH RE WDEWER CONSULTING HYDROLOG! STS - GEOLOGIS' 
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FILTER P l A C E M d ~ 1 1 / 1 2  

CEMEtlTING: 

LNELCPMENT: - 
O M  ER: 

Bentonite 11/3 
11/3 

11/3 
11/5 

8-86 WELL 

WELL CONSTRUCTION SUMMARY 

1207 1!/3 1340 
1415 11/3 IXK) 
1515 11/13 0930 - - - 
1x0 111'3 1410 
1143 11/3 1207 

---- 

LOCATION Of COORDS: 

DRILLING SUMMARY: 

TOTAL DEPTH Well 63.80' Hole: 71.50' 
' * 7b'l emEtioLE DIAMETER 0.m' - 18.35 . 

DRILLER b ~ l e s  Brothers -- 18.35' - 71.50: 4 3/4" . .  
15865 W. 5rh Ave., Golden, CO 

0.00' - 18-35': Blade b i t :  
18.35' - 71.50': C o r k b i t  

DRILLING FLUID 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPrlYSIWLOG - 
@SING STAINCIS): C: CASING S=StREEN - - 0.00' 18.35' CI 

59.05'- 63.79' SI - 
- - 0.03'- 59.08' Q 

- - - - -- - -- 
,- -- I__ -- 
_I_ -- I__ -- 
- -- - 7- 

- -- - -- 

- - 
- - 
- - 
- - 

CASING: C I  5" I.D. s t e l  surface ~ a s k  

c2 2" I.D. Sch. 5 316 stah-  
less steel, threaded and flush 
iointed. 

SCREm: SI 2" 1-D.  s&- 5 - 316 stain- 
Less steel, threaded and f lush 
jointed, 0.010'' wire wrapped 
screen, 0.25' welded bottan cap. 

CENTRALIZERS 

. .  
FILTER MATERIAL 32-42 
58.0' - 65.30' 

0.00' - 56.03' 
OTHER 3/8" bentonite  ell ets 

- 56.00' - 58.0' 
64-30' - 71.50' 

I CEMENT 

ELEVATION: GROUND LEVEL 5927' 
TOPOF CASING 5928.60' 

CONSTRUCTION TIME LOG: 
1 START 1 FINISH 

~- 
TASK 

DRILLING: I 9/24 0930 ! 9/24 1135 
K: Core 10/20 1049 10/20 1310 I 10/22 1 1720 I 10/23 1 0920 Reaning ---- 

W E L L  DEVELOPMENT 

COMMENTS: 

N3 water enaamtered durinn drilliw. 

TOD of stainless a 

w7rb A??- w J  , *  

abundant bJbbles surface in the Aiacenc 
p n d  near the rig. &en drilling stops, 
the b u b b l k  stow. Probable case: 
( 1) fr.qcnt-70 ' - 3.)' . 

L 

HY DRO-SEARCH RENCPDENVER CONSULTING HYDROLOGISTS-GEOLOGISTS ._ 
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WELL CONSTRUCTION SUMMARY 
LUVATIW: QROUFJOLLVLL 

WOI wrmo 

ORIUNG SUMMARY: 

WELL DESIGN: 

C O N S R U a O N  RYE LOG: 
I a r A r r r I m ! u ! !  

I-I-1-1- 

I-1-1-1- 

---- I-Id-I- 
UEU .DEVEU)PYEM 

. .  

I 

8UMEHTS: 

CONSULTING HYDROLOGISrS-GEOLOGISTS - ._ 



W E L L  
C O M P L E T I O N  

I N F O R M  A T l O N  

o L o c j t j e n  Rockv Flats Plant: Landfill Area 
*- 

C o o r d i n a t o r  N 39951.63 E 19938.52 
T o t a l  0 0 p t h :  W o l l  '7.7' 

I B o r o h o l o  12.0 

Well No.  - 
E l o v a t l o n :  Ground S u r l r c o  5984.fl-3' 

T o p  o f  Casing 54R5.06' 

.2 

Ground Surtrcc 

S U r ? J C O  $0.1 

t 

32-52 S i l i c a  Sa 

F l l t a r  P a c k  



W E L L  
C O M P L E T I O N  
INFORM A T  ION 

, .  

CEARP M m  
C o m m e n t s  

T o p  o f  C a s l n g  1.75' 

S u r t a c o  C a s l n g  
D o p t h  I l l .  

A 
'k 

, o r e h o l o  
) j a m  e t a r :  

11 $' 

tk 



W E L L  
COMPLETION 
I N F O R M A T I O N  

W o l l  No. &3-97 
L' 
..=.. ~ o c ~ t ~ o n  Rock\* Flats Plant; Landfill Area 

C o m m o n t r  

Ground 3urt.e 

SUffJCO 
M a t o  1.1: 

Portland Type I 

I 8 o o t  o n i t a  

I F i i t o r  ~ a r e r i a i :  - 
3242 Silica Sz 

B a c k f i l l  

Surface C 
b o p l h  (11. 

3 o r o h o l o  7- 
slng 
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W E L L  
COMPLETION 
I N F O R M A T I O N  

(111 o c ~ t i o n  Rockv Flats P l a n t ;  Landfill Area 

. .  

- W.11 No. h? 87 

E l o r a t l o n :  G r o u n d  S u r f r c o  5a45.67' 

T O P  o r  ~ a a t n g  5987.06' 

G r o u n d  Surfac  

7 
S U r f J C O  S O J l  
M a t o  irl: Portland Type I 

mor, t 

S u r f a c r  

B e n t o n i t .  

f i l t o r  L1 J t r r l a l :  - 
32-62 S i l i c a  S a  I 

B a c k f i l l  

-1- 
I B 010 holo  

0 i a m o  t o r :  

Lp 

7.5" 

' O P  o f   croon D o p t l  

TI 

3 I I 

4' 
k 

8 o r o h o l o  
T o t r l  D o p t k  
( f t .1  
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sn Si I ty Smd Ut th h e 1  dusky brm 15 'IR 212L sord ray3 frtm 3 5-3 0 
0 to 2 0-1 5 0, ueokly certentd ly scrted, grovel q t n g  fron 0.25- 
0 75 m, I t$t mist FioKte h i n g  this run, mst of' the 
cutti s IK)W op wing os o solitcry lordfill deposit Gnststin of wood 
prtic E, in% oted w e  frogomts, constructim ribboq srgiw gloues, 
srmex suits, md plostics 

T i "  9 
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CEARP M . n e g o i  
C o m m o n t a  

Ground' S u r f a e  

Sur tac .  S e a  
1.1: 

P o r t l a n d  Type 

S u r f r c a  

t- E o n t o n i l a  

I F i l t e r  Mator ia l : -  
3242 S i l i c a  S; 

1- 
E a c  k f l i t  
C o n g t h  ( I t .  

r i n g  

3' P 

13.00' 
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WELL 
COMPLETION 
INFORMATION 

, -., ~ o c a t i o n  Hockv F l a t s  Plant: Landfill Area W ~ l l  N O .  65-87 
C o o r d i n a t o r  E lovat lon:  Ground S u r 1 r c o  5983.08'  39250.14 E 20200.22 

T o t a l  D o p t h :  W o l l  24.2' t o p  o f  C a r i n g  5985.02'  
B o r o h o l o  27 .0 '  

F o r m a t l o n  o f  Completion 

C a r l n g  M a t o r i a l  Sch 5. TvDe 316, TFJ Stainless 
Steel  

S c r o o n  Y a t o r l d  0 . 0  10" wire wrap, T~ pe 3 1 6 ,  TFJ S u r r a c o  C a r i n g  D l a m o t o r  

In8tJll.d b y  R. Trpa f Sit. Y a n a g o r  

Rockv Flats  Alluvium/ Weathered Arapahoe Formation 
casing 0j.m.t.r 2 1 9  TD 

5" ID 
bat.  I n 8 t 8 l l . d  December 9.10. l ~ ~ ~ t a i n l e s s  SceelApprovod B~ 

G o o l o g l r t  

CEARP Man- 

C o m m o n l r  

Ground Surlaec - 
1 B o n t o n i t e  

I Fi l tor  Y a t o r l a l :  - 

I 

, 16.75 

F l l t o r  P a c k  
L O R S ~ R  (rt.1 

+ 
B a c k  1111 

2 * 2 5  L o n g t h  ( I t . )  - 

B o r e h o l e  
D i a m o l e r :  

7.5" I 

I 1 
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Cloyey bovel - miium 11 t oy Iffil, cloy ntrix is noderote dish 
brom IlOR 9161, a lor o 5 -rounded, pdy groded, 5me silt, cl 
notrrx ydes to li$t trcxcn, 15M16141, od iixreoses in volvne belac 
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W E L L  
COMPLETION 
I N F O R M A T I O N  

W e l l  NO. 66-87 .. I _ ;  - ' ~ o c a t i o n  Kockv F l a t s  Plant:  

C o o r d i n a t e s  N 79170.  7 6  E 20726 .Q1 E l e v a t i o n :  G r o u n d  S u r f a c e  3 . 9 0 '  

t o t 8 1  D e p t k :  W o l l  1Ra'O' l o p  o f  c a s i n g  5983.64' 

F o r m a t l o n  o f  C o m p l o t l o n  Rockv Flats Alluvium 
C a s i n g  Mator la1  Sch 5 ,  Tvue 316, TFJ Stainless 

Steel  
$ c r o o n  U a t o r l ~ ~  0.010" wire wrap, T Ype 316, TFJ S u r f a c o  C a s l n g  D l r m o t e r  

I n s t a l l o d  B y  R -  Treat S l t o  Y a n a g o r  

Landfill  Area 

B o r o h o l o  71.00' 

c J s l n g  ~ 1 . m r t . r  2 1 1  TD 
5" ID 

b a t 0  In8tJl l .d November 24 9 1987 S t e e l ~ p p r o v o d  B~ 

C o o l o g l s t  

CEARP Mmrgrr 
C o m m o n t 8  

c 

Ground S u r t r c r  

SUrfJCO S O 8 1  
M a t .  ia l :  

Portland Type I 

L e n g t h  (11.1 - 
F i l t e r  Yator la l :  - 
3242 S i l i c a  Sa I 

F l l t o r  P a c k  

B J  c k l l l l  

E a c  k f  111 
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W E L L  
COMPLETION 
INFORMATION 

'\ -' ~ o c a t i o n  Hock\* Flats Plant; Landfill Area W o l l  No. 67-87 
E l o v a t l o n :  G r o u n d  S u r f r c o  5969.50'  C o o r d i n a t o r  TJ Lot& 7 . 7 8  F 3067A.79  

T o t a l  D o p t h :  W o f l  16-8'  T o p  O f  C J I i n g  5971.72'  
B o r o h o l o  21.4' 

F o r m r l l o n  of  C o m p l o t l o n  Rock v Flats & vium 
C a r i n g  uaterlal  Sch 5 ,  TVDe 3 1 6 ,  TFJ Stainless ca8inS ~ i ~ m o t o r  7" TD 
$ c r o o n  Y a t o r l r l  0.010" wire wrap.  Type 316, TFJ 3urf.c.  cJrlng O 1 a m o t o r  

b a t .  Instrl lod Dec ember L. 1987 

Steel 
5" ID 

S f e e l ~ p p r o r O d  B~ 
Inatal lod 8 y  J *  Bacchus 

G e o l o g l r t  
S l t o  Y a n a g o r  

C o m m o n t r  

L o n g t h  (11 .  

Flltor Mator ia l :  - 
. 

3 2 4 2  Silica Sz 

F l i t o r  P 8 C k  
L o n g t h  ( I t .  
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, .  W E L L  
COMPLETION 

I N F O R M A T I O N  

r 

T o p  of C a s l n g  1-83 '  
I I  

C o m m o n t r  

Ground Surtaci  

S u r f a c o  S0.l  
Mat.  1.1: 

Portland Type I 

S u r f  a c o  

I F i l t o r  u a t o t ~ a i :  - 
3242 Silica Si  

E a c  k f  I l l  
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W E L L  
COMPLETION 
I NFORMAT ION  

~ o c a ~ i o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area W a l l  N O .  70-87 
C o o r d t n a t o r  N 39588.09 E 21098.79 E l o v * t i o n :  G r o u n d  S U r f J C O  5966.70' 
T o t a l  0 0 p t h :  W o l l  16-5 '  l o p  or  c a s i n g  5968.35' 

Format lon  o f  Complotlon 
Casing Y a t o r l a l  Sch 5 ,  Tvpe 316,  TFJ S t a i n l e s s  C a r i n g  0iam0t . r  2" ID 
b c r o o n  M r t o r l d  0.010" wire wrap,  
0.10 In8t.ll.d December 14, 1987 S t a i n l e s s  SteelApprovod e y  
Inrtallod B y  p. T r S a -  Sl to  Manager 

4D 
17.0' l o r o h o l o  

Rocky Flats Alluvium/ Weath ered  Arapahoe Formation ' 

S t e e l  
'pe 316 ,  TFJ S u r l r c o  Caring D1am.t.r 5" ID 

Goologlst  
CEARP Man- 

Commontr  

Ground Surfaco 

S U f f a C O  S O 8 1  
Mato  ial: 

P o r t l a n d  Type I 

;.""I ss ::'I= 
Length (I t . )  

B o n t o n i t o  

Fi l to r  Yatorlal :  - 
32-12 Silica Sa 

F l l t o r  P 8 e k  r-- 1 3 . 8 0  Longth  (11.) 

B a e kf Ill 

D e p t h  ( (1 .  

l o r e h o l o  
3 ia  m e t or:  

7.5" 

l I 
a p  o f  S c r j o n  O o p t l :  3 .50 '  

W o l l  Tota l  

B o r o h o l o  
T o t a l  D o p t h  

B a c k f i l l  ~;t .r l .~: '  3 / 8 "  Volclav Bentonite Pellets 
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0 SAllPlE 

X: Sme os previous dexripfion 

, 

IO HKE 

:1 

I 

ClAr - dark yellowish orory [ 10 YR 6161, moderote plosticity, 
truce of fine to coorx grovel Contoins o ainerolize iron nodule 
Istderite, limnite?l IS vox 5 CIB in size 

NO SfMnE 



W E L L  
COMPLETION 

I N f  ORMATION 

~ o c a i i o n  Rockv Flats  Plant; Landfill Area W o l l  No. 71-87 
C o o r d i n a t o r  N 10339.90 E 20991.74 E I * v a t i o n :  Ground s u r t r c o  5067.79 

T o t a l  D o p t h :  Wall 13-85' f o p  0 1  C a r i n g  5965.47' 

1 

l o r o h o l e  18.50'  
f o r m a t i o n  o f  C o m p l o t l o n  

C a s l n g  Y a t o r l a l  Sch 5 ,  TVDe 316 ,  TFJ Stainless caring ~ i ~ ~ . t ~ r  211 TD 

t c r o o n  M a t o r i d  ype 316, TFJ ~ u r f a c o  C a r i n g  0 iamo;or  5" ID 
Data Insta l lod  December 11, 1987 
l n r t a l l o d  B y  J. Bacchus t l t o  M i n a g o r  

Rockv Flats Alluvium 

Steel 

Stainless Stee1Approv.d B y  

G o o l o g i r t  

CEARP MM- 

C o m m o n t r  

Ground Surtaec 

-T-- S u r f a c o  S o a l  

t 
B o n t o n i l o  

L o n g t h  (tt.1 

Fi l tor  Yator ta l :  - 
32-62 Silicz Sa 

Flltmr P a c k  
~ o n g t h  ( I t . )  11.45 P 

3 o r o h o l o  
D i o  m e t  0 r: / \  

7.5" 

o p  of S c r o o n  Deqt]:  3 .50 '  

B o r e h o l o  

( I t . )  
tk 
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W E L L  
COMPLETION 
INFORMAT ION  

-a ~ o c a t l o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area 
Coord4nator  N 3 9 4 5 9  .12  E 20855.24 
T o t 8 1  Oopth: W o l l  7 . 0 '  

B o r o h o l o  1 5 . 0 '  

Well No.  

E l o r a t i o n :  G r o u n d  Surfacm 5969.11' 
T O P  o f  Casing 597  1 .18 '  

Format lon  o f  Cornplotlon Rockv Flats Alluvium 
Casing M a t o r l a l  Sch 5 ,  Tvue 316,  TFJ S t a i n l e s s  c a r i n g  ~ i a r n 0 t . r  7"  TD 
S c r o o n  Ya10rla.l 0.010" wire wrap, T~ 'pe 3 1 6 ,  TFJ Surfaco Csrlng 01arn.t.r 
D i t 0  In8tJ l lo$  December 1 7 ,  1987 
I n 8 t J l l . d  B y  R. Trent SIto Y8n.gOr 

S t e e l  5" ID 
S t e e l ~ p p r o v o d  i)y 

GOologl8t  
CEARP rnm- 

C o m m o n t r  

--* Mat. ial: 
Portland Type I 

Surfac .  

F l l t o r  Y l t O r i 8 l :  - 
32-42 S i l i c a  S a  

Surfaco C 

-t- 
loreholo 
) i a m o  t o r :  

r r i ng  

1 . 5 0 '  

B O  
T o  

roholo  
ta l  Doptk 
.I 
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w ELL 
COMPLETION 
INFORMATION 

C0ordinat.s N 29392.03 E 20202.53 (UP) Elorat ion:  Ground S u r t a c a  5 9 8 4 . 5 '  

T o t a l  Dapth:  w.11 36-61 '  T O P  O f  CJBlnQ 5 9 8 6 * 5 7 '  
Borohola 45.0' 

Format ion 0 1  Comptotlon Weathered Clavstone 
Caatng Matorial  Schedule 40 PVC  sing 01amotor 4 1 / 2 "  0.D. 
S c r o o n  ~ a t o r l a l  Schedule 40 10-slotted PVC Surtaeo Caslng Dlamotor 5/s" 
Oat. Inatallod 06/01/1989 
1nstall.d B y  S .  P. Carpenter 

G 0 0 log18 t 
CURP Muug.r 

~~~~~~t~ Unable to set an upper bentonite pellet seal due to colloidial mixture 
above sand pack; volclay grout was placed above sand pack. 
No centralizer used. \le11 uas conssruczed in c;uCers. 

2 . 0 7 '  Protecti-ve cnsins stic!c up 

f o p  O f  CJBing 2 . 0 7 '  n 
ground Surfael 

7 
Volclay grout 

Surtaco 

Bon tor l t  0 

Length (11. 

Flltor Y J t O r h k  - 
16-40 Silica 

sand 

I F l l t o r  Pack 

4 

Backfll l  
Length  (tt. 

8lng 

r o h o l a  
tal Depth 
. I  

B a c  k f  I l l  # a  torlal .  ?1-/4" Volclav jentonite pellets and siough 
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WELL 
COMPLETION 
INFORMATION 9 QA By/Date & y a e e / 7 /  / 3--2 -@ 7 

Locat lon R&kv Flats  Plant:  Landfill Area W o l l  No. 

Tota l  Dopth:  W o l l  L3.05' TOP of Casing 5979.49 '  

For ma tlon o f  Corn plotion Weathered C l av s  cone 
CJ8ing Yatorlal  Schedule 40 Pvc Casing DIamOtOr 4 1/2" 0.D. 
S c r o o n  M.t.rl jJ Schedule 40 10-slotted PVC 

Dato  Instr l lod  05/02/1989 Approvod  B y  

In r ta l lod  sy R . T .  Treat 

COOrdlnJtos N 39272.29 E 20465.42 (RFP) ElOVJtiOn: Ground SUrfJCa 5977.59 '  

B o r ~ h o l a  4 7 . 5 '  

Surtaco Casing Diamotor 8 5/8" 0.D. 

Goolog is t  
Ct%RP M 8 n r g . r  

Comm.nts Set stainless s t e e l  central izer  from 4 1 . 4 5 '  t o  42.65 '  below Etound surface. 

3 . 1 '  Protective casing stick-up n 
T O P  o f  Cas ing  1 .90 '  1 

. .  

th 

B a c k f i l l  M a t ~ r i a i : ~  S1oueh 
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DR 

IR 

NO ME hi I led nith center bit No yle recwery 

GC Sond md Grovel - s a  os obove Idme intrvol9 0' 
to io OT 

~ M N  Tcpofkbod; 
light olive 9 ~ y  15 76/11 to red goy IN 5/01 he silt, 
trace sand High to ped plasticity, mal cenented, md 
c m d  Irm oxide stoined, weottritred, ioist 

LVSTM Dork Il~ish ray 110 YR 6/61 to light olive goy 
15 I521 Tmce silt lanimte hmogeneous, 
ned to hi plosticity, yery d swle iron oxide staiQ 
highly we0 3" Itred 

LAYSTONE Sone os obove - i l l c d  im oxide stainiq ot  19 0' to 
20 0' 
Total Oril led Depth 20 0' 



WELL 
COMPLETION 
INFORMATION 

W o l l  No.  q7()f\3nq 

C0ord1n.t.~ N 39566 S O  E 20823.68 Elovatlon: Ground Surface 5969.7 '  
t o t a t  Dopth: W e l l  14*74' l o p  o i  ~ a r ~ n g  5971.56' 

Forrnatlon o f  C o m p ~ o t l o n  ROC~CV Flats Alluviun/Artifical F i l l  
Caring u a t o r i a ~  Schedule 40 PVC Caring 0iarnot.r 4 1/2" O.D. 
Scroon uatorlal .  Schedule 40 10-slotted PVC motor 8 5/8" O.D. 

Dato ln8tallod 05/22/1989 Approvod B y  /1//AW& 
~ n r t a i i o d  B Y  S.P. Camenter ~ t t o  l a n a e o r  

borohola 20.0' 

G o o l o ~ l s t  
C U R P  Mwagor 

comments Set stainless steel centralizer from 13.27' t o  14.47' below ?round surface. 

1: 

I I  

3.0' Protective casinz stick up n 
TOE) o f  Car ing  1.86' 

Backfill Yat.riai:2 i/4" VOlClaV b e n t o n i t e  p e l l e t s  and slough 
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WELL 
COMPLETION 
INFORMATJON 

OA BylDate d u & m u  /5 -- j -- pv 
Locat lon  &ckv Flats Planr: Landfill Area  W o l l  No .  B206Li89 
Coord inator  N 39t45.20 E 20865.79 (mp) Eiovatlon: Ground Sur face  5(369.1&' 

Total  Dopth :  W o l l  11.35' TOP of  c a r i n g  59'1.46'  
B o r o h o l r  41.50 '  

Format lon  o f  Complot lon 2ockv Flats Alluviun/ Weathered Sandstone 
C a r i n g  Yator la l  Schedule 40 PVC C a r i n g  Diamotor 4 1/2" 0.D. 
S c r o o n  Yat0ri.J Schedule 40 10-slotted PVC 
0.10 lnatal lod 05/04/1989 Approved  By 
~ n r t a i i o d  B Y  R.T. Treat 

or 8 518'' 0.D. 

GOOlOg l8  t 
C U R P  M w u g . r  

C o m m o n t r  Sec s t a  inless steel centralizer fron 9.55' to 11.05' below %round surface. 

3.00' Protective casing stick-up 

Borehole  
D lam 0 tor: 

7 114'' 

o f  Scroon D o p t ?  3 . 2 5 '  

? I  
I 

W o I I  Totml 
D o p t h  ( f t . )  

i l  
a 41.53 

Borehole  
T o t a l  Dop  
(It.)  

th 
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WELL 
COMPLETrON 
INFORMATION 

/5--10 -A 4 
F l a t s  P l a n t ;  L a n d f i l l  Area W o l l  No .  B206589 

C00rdlnat.s N 3 9 4 7 5 . 6 7  5 2 1 0 2 3 . 3 7  ('VP) Elovation:  Ground Surface 5 9 6 7 . 8 0 '  
T o t a l  Dopth:  W o l l  3 6 . 2 4 '  T O P  or Car ing  5 9 6 9 . 7 2 '  

Borohola 41-50' 

Form 8 t Ion o f  C om p 10 t io n 

Car ing  Y 8 t o r h l  Schedule 40 PVC Casing Dlamotor  4 1/2" 0-D. 
Scroon  ~ a t o r i a i .  Schedule 40 1 0 - s l o t t e d  PVC Surface Casin  .motor S 518'' 0.D. 

D8to Inrt8 l lod  0 5 / 0 5 / 1 9 5 9  A p p r o v o d  By lJ?l&*M& 
1nr:aiiod B Y  R . T .  T r e a t  Sit0 M 8 n 8 ~ o r  

.Weathered Sanusrone 

G ola 91s t 
I CURP Manager 

Commontr  S e t  s t a i n l e s s  s tee l  c e n t r a l i z e r  from 3 4 . 6 2 '  t o  3 5 . 3 2 '  below ffround s u r f a c e .  

Ground Surfac 
/ / ( I / /  I / /  + 
Surfaco So81 
Mat  0rt.l: 

V o l c l a v  s t o u t  

18 o n  t o r l t o  

1 Fl l tot  Matorial:- 
1 6 - 4 0  S i l i c a  

sand I 

3.00' P r o t e c r i v e  c a s i n g  s t i ck-u : ,  
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WELL 
COMPLETION 
INFORMATION 0 QA ByIDate e7-- -/ 5--2 - 

Loca t Ion ockv F l a t s  Plant ;  Landfil l  Area W o l l  No.  B206689 
Coordlnatos N 39605.08 E 21263.69 (PSP) Elovatlon: Ground S u r f a c e  5959.31 '  
Tota l  Dopth:  w e l l  19-41 '  TOP of  C a s i n g  5961.20 '  

For  mat  Ion o f  C o m p io  t ion - We$ theted Clays t one 
Casing ~ a t o r i a i  Schedule 40 PVC Casing Dlamotor 4 1/2" 0.D. 
S c r o o n  Mator laj .  Schedule 40 10-s lot ted  PVC 

Barohole 2 1 . 7 '  

Surfaco Cas lng  Dlamotor 8 5/8" 0.D. 
~ 

Approved B y  

CEARP M-r 

Comments Placed s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 18 .09 '  t o  19 .29 '  below ground 
surface .  

Ground Sur fac~  

Sur faco Soa l  
M a t r la I: 

Volcla\- prout I-- Surfaco 

B n tor l to  

Flltor Matorh l :  - 
16-40 S i l i c a  

Flltor Pack 
L o n g t h  ( f t . ,  

3 . 0 '  Protec t ive  casing stick-up 

bslng 



Clo - md brow 15 M14/41 Some f g to v c  g sand 
lfi!ll, p"~y sorted, y~or to simy~r, plcrtzite 
Nmstro ified, weaent stiff, red plastic, mist 

Cloy - d& llarish h I10 rR 2/21 Trm f g to 

Nmstrotified nm-cmted, very stif, led plastic, 
amst 
sand md Cloy - da-k ye1 lacid orqe I10 'fR MI Tm 
mvel t t g  t o v c g  sand la to4ca pvel Imr~y sorted, sub- y lor, yiteytzite Nanstrot- 
ified, ddycmente pym , ped dense, Icw 
plasticity, moist Ix-cl~l 
Cloy - ned gmy (N 5/01 Trm sond to dy at shoe 
H g to c g sord IfilII, pwrl sorted, sub-mylor, 
uortzose Sli$tly stmtifi e/ , blocty, wily mented 

Iigh to med plastic, otudt colciut rorbonote Iwlcrr- 
eousl, mist 
Cloy - SIR 6 above, with s ~ n e  pl, fill 

7 c g sond I rr I 11, ply sorted, su& lor, quartzite 

lop d' kdrock 
Eled goy (N 5/01 to yellowish cmy I10 M16/6l 
Color due to Mi md mrbl irg by iron oxide stoining 
Nonstrotified, bl 8 y, ply ceoented, ned tnrd 
weotherd Hed -hioh ~lostic kact wlcila carbonate 
Is1 ight ly colmous"J, ' mist 

11 ht olive g m y  (5 15/21 to dark Ilacish wmge 
111 YR 6/61 Sone to truce v f g E f g sand 
well sorted Non-stmtifi~ bladry, weotkm! red hard 
to hord Hed high to hi$ plastic Mt im oxide 
staining moist 

Oork yellacish ormge I10 YR 6/61 to li$t IN 7/01 
he ci 

cmented tbd to pcrly cmsol, re ha- weathered, 
IOH plastic, mist 

Olive gm 15 Y 4/11, bonded ddn yellowh m q e  
I10 YR 6/81 Trace si It Non-strut if id, hOtn13enew5, 
blodc , well consol kdly cmented, slightly weothefed 
Hed !o high plostic Iran oxide stoining in port, aoist 

F g s ~ d ,  K I I  sort4 rdLstrot i -  

i t  fled iii nded with iron oxide stoinin sli Ity to ply 
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t o t a l  Dopth:  W e l l  2 0 . 5 2 '  f o p  o f  Casing 5930.19' 
Borehole 3 0 . 0 '  

Formatlon o f  Complotlon Weathered Clavstonc 

Scroen  NatorlaJ. Schedule 40 10-slotted PVC S u r t a c o  Casin  
D a t In r t a  Ilod 05/23/1989 Approvod % y  
1n.t.ll.d eY S.P. Carpenter 

Goologis t 

Commont8 Set stainless steel centralizer from 19.01' to 20 .24 '  below zround surface. 
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CEARP Yuug.r 
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COMPLETION 
INFORMATION a QA B y 1 D a t e e D - m  / L r f l  -8 9 

L 0 c 8 thon -1 Area W e l l  No. 8206889. 
Coordinator N 39538.69 E 21684.46 ( U P )  Elovatlon: Ground Surface 5917.09 '  
Total  Oopth: W e l l  1 8 - 2 '  f o p  o f  Casing 5919.15 '  

Formation o f  ~ o m p l o t l o n  Weathered Claystone 

c 8 ~ 1 n g  ~ 8 t . r i . 1  Schedule 4 0  PVC Caring Dlamotor 4 1/2" 0.D. 
Scroon Y8tOrlaJ. Schedule 40 10-s lot ted  PVC 

Dato In8tmliod 04/27/1989 Approvod B y  
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~ u r t a c o  caring Dlamotor 8 518" 0.D. 

In8t81l.d BY E*M. H i l l  
Goo lo gls t 
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Commontr  s t e e l  c e n t r a l i z e r  from 1 6 . 7 5 '  t o  1 8 . 0 '  below ground 

Surfae. Soa 
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Volclay grout 

Sur faco  
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,-&i B a c k f l l l  

3 . 0 '  Protec t ive  casing stick-up 
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APPENDIX C3.6 
PROTECTED AREA (PA) AND SOUTH OF PA HISTORICAL 
INVESTlGATlONS 
BORING LITHOLOGY AND MONITORING WELL CONSTRUCTION LOGS 
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WELL 
COMPLETION 

INFORMATION 

/5--8-87 
8 Plant: Solar Ponds Area W.11 No.  -768 9 

Coordinator N 37L11.33 E 22213.05 (FSP) Elov8t lon:  Ground Surfaeo S966.32' 
Tota l  Dopth :  W o l l  14.36' f o p  o f  Car ing  SY67.68 ' 

Borohol. l a e 2 '  
Formation o f  ~ o m p l o t ) o n  
Car ing  Yato r l r l  Schedule 40 PVC car ing  D h r n o t o r  1/2" 0.D. 
Scroon  Yaterlal, Schedule 40 10-slotted PVC 

Rocky F l a t s  Alluvium 

Surtaeo C ~ r ~ n g  ~ , ~ a r n o t o r  8 5/S" O . D .  

Approvod By 

CEARP Manmeof 
comm.nt= Set s tainless  s t e e l  centralizer from 12.91'  t o  14.16' below Rround surface. 

3 . 0 '  Protective casing stick-up n 
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WELL 
COMPLETION 
INFORMATION 

P - 9 - B  7 
Ponds Area W.11 No. -789  

Coordtnator 17 37k05.58 2 22239 .07  ( S P )  Elovatlon: Ground  Surtaco 5 9 6 5 . 8 8 '  
f e t a l  D o p t h :  W e l l  2 8 . 6 3 '  f o p  O f  C88lng 5967.75' 

Boroholr  32.3'  

Format ion  of  Completion Weftthered Clavstone  
Caring Y a t o r ~ a i  Schedule 40 PVC c a r t n g  ~ ~ a r n o t o r  4 1 / 2 "  0.D. 
Sermon Yatorial .$chedule 40 1 0 - s l o t t e d  PVC 
0.10 h r t a l l o d  05/08/1989 A p p r o v o d  B y  
1nrt.ll.d B Y  K.E.  Hiller Slto Managor 

G O O l O g l 8 t  

CEARP yuug.C 

comm0ntr  S e t  s t a i n l e s s  steel  c e n t r a l i z e r  from 2 7 . 1 8 '  t o  28.43'  below ground s u r f a c e .  

3 . 0 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  n 



FEB- 1-94 TUE 18:29 FAX NO, 0668663 P, 02 



. .-. . . . ...._... 

I 

! 



; 
Ground SUttJCl r 

Flltor P i c k  

4 + 

3.0' Protective casing s t i c k - u p  n 

8 or0 hole 
D l a m  tor: 

7 l/h" 
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.I l/t" Volclav b e n t o n i t e  p e l l e t s  B c k f  i l l  M a 10rl . l .  
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WELL 
COMPLETION 
INFORMATION 

f l f l lwm /c44=9 
v Flats Piant: Sola; Ponds Area W o l l  No.  P207989 

~ 0 0 r d l n a t . s  N 37653.92 E 22226.17 (1TP) Elorat ion:  Ground Surtaco 5963.09' 
T o t a l  D o p t h :  WolL 21.73' T O P  o f  Casing 5965.17' 

Forrrat lon o f  Complotlon Weathered Clavstone 
Casing M a t o r i a l  m e  LO PVC Caring Dlamotor 4 1 / 2 "  O.D. 
S c r o o n  ~ a t o r t a ~ .  Schedule 40 10-slotted PVC 
0110 Inata l lod 05/02/1989 A p p t o v o d  B y  

Inrtallod BY K.E.  Miller 

Bormhola 26.2' 

motor  8 5/8" 0-D. 

Cooioglst  
CEARP Ma-r 

Comm.nts Set stainless steel centralizer from 20.15' to 21.40' below rround surface. 

Ground S ur? a c a 

-le + n t o r i t  e 

I Filtor ~ a t o r i a ~ : -  

3.0' Protective casing stick-up I T O P  of  c a s i n g  2.06' 
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COMPLETION 
INFORMATlON 
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WELL 
COMPLETION 

, .  

INFOR MAT10 N -a 
, ", OA BylDatc 

Borohola 28.6' 
Formatlon o f  c o m p l ~ t l o n  Weathered Sandstone 

Scroon YatortaJ.Schedule 40 10-slotted PVC 
0.10 Installed 05/12/1989 
lnrtal lod B Y  K.E. Miller 

car ing  ~ a t o r 1 8 1  Schedule b0 PVC C881n9 Diamotor 1/2" 0.D. 
S u r l a c o  C a r i  

G o  ologlst  
C U R P  Muug.r 

~~~~~~t~ Set stainless steel centralizer from 24.67' to 25.92' below ground surface. 

Ground Surtac 0 7  
Surtac. S0.l 
Y a t 0 rla 1: 

Vplclav rrrout 
Sufi  8 e. 

3.0' Protective casing stick-up 

- .  

01. 
D o p t h  
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W E L L  
COMPLETION 

INFORMATION a 4 0 4 1 0  &>fld-d 1 3-774 7 

Elovation: Ground Sur raco  5977.98' 
T o t a l  D e p t h :  W e l l  36-25' f o p  o f  Casing 5980.10' 

Format lon  o f   omp plot ton Wearnered Sandstone 
C a r i n g  Yator la l  Schedule 40 PVC c a r i n g  D l a m ~ t o r  b 1 / 2 "  O.D. 

S c r o o n  Matorl.1 Schedule 40 10-slotted PVC 

lnSt8l lod B y  2-T- Treat 

' - *  ? Locatton A ROO& Flats Plant: Solar Ponds Area W a l l  NO. P209ri89 '. -_ 
C0ordlnat . r  N 36007.03 E 21532.26 ( W P )  

Borohola 46.0' 

surraco car4 motor  8 518'' 0.D. 

s I t ' M a n a Q 0 7  

C U R P  Muug.r 

D i t .  1nstall.d 05/16 6 05/17/1989 2 d  AL L , , 4 / & /  

G o o l o g l r t  

Comm.nts Set stainless steel centralizer fron 36.00' to 31.76' below :round surface. 

Ground Surfacc 

Surtaco S o a l  
Y 8 t 0 ria!; 3 

Volc lty grou: 
Surtaco 

.. z 
-4- 

k- B n t omit 0 

1 Filtor Y a t o r k k -  

3.0' Protective casing stick up 

T o o  of  C 8 r l n g  2 . 1 2 '  

th 
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WELL 
COMPLETION 
INFORMATION 90. BylDate r2A( /3-%2 3 9. 

fi;' Locatbon {z! ~ ~ O I S V  P onds Area W a l l  No-  
C o o r d l n ~ t o r  N 33031.33 E 22183.9G ( r w )  Eloratton:  Ground Sur f8co 5948.17' 
Tot81 D ~ p t h :  W a l l  19.77' TOP of  Castng 5950.04' 

Borohola  30*3' 
Format  i o n  o f  c ompl. tton 
C a r l n s  Matort81 Sc- 40 PVC Cas ing  DhmOtOr  L, I/?"  O.D. 
Screen MaterJaJ. Schedule 40 10-slotted POC 
0810 I n r t a l l o d  05/11/1989 
InStal lod B Y  K.E.  Miller 

Weathered Claystone 

Surface C8sing DI8motor 8 518'' 0.D. 

G eolo glr t 
CEARP M-r 

Comments Set stainless steel centralizer from 18.32' to 19.57' below ground surface. 

Ground Surt8c - 
Y a t or la 1: 

Volclav z r o u t  

', 
1 -  -.  

I 
I B o n t o r l t o  

1 Flltor Matorial:- 
16-40 Silica 

sand 

8 a c k f l l l  

, 3.0f Protective casing stick-up 
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WELL 
COMPLETION 
INFORMATION 

- BylDa f z M  k L 3 - 8  9 
(' .- ." . Locatton kv F l a x n t :  S o l a r  Ponds Area W o l l  No. P209629 

Coordln@t@* N 37546.03 E 22409.60 (RFP) EloV8tiOn: Ground S u r f r c o  5962.63' 
t o t a l  D o p t h :  W o l f  27-93' TOP O f  C88lllg 5364*43' 

Borohola 30.2' 

Forma tlan of c o m p ~ o  tlon 

C l 8 l n Q  YatOrl8l 60 Pvc Car ing  D18motor 4 1/2" O.D. 
Seroon  Yator lal .  Schedule 60 10-slotted PVC 

I n ~ t a l i o d  B Y  R.E. ? ! i l l e r  

Weathered Clavs tone 

Date bn8tall.d 95/03/1989 

G o o l o g l s t  
CEARP Yuug.r 

~~~~~~t~ Set stainless steel centralizer from 26.33' to 27.53' below ground surface. 

Ground Surfac 

7 
Suriaco  S o a ~  
Y a t ria I: 

Volclati zrouc 
Surtaco 

6 n t orlte 

Lonsth (ft .  

FiItor Y a t o r h l :  - 
- 

3.0' Protective casing stic::-up 
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U 6mvelly Clay - me as intervol 8 6’ to 9 6’ (cl nith 
dl 

SUTr UArSTrNE 1 of Bebock 
~!lcu~sh-gruy (5 Y1/11, mottled Hod brm 15 VI 4/41, 
mI , very stiff to hard, hi$ plosticity smll 
coImous wMes, NU reoctive ~co~caeasl, dor~ 

SIlR ClAISTauT !he as obove - highly teotkred md oxldlzed I M ~  
wtertoi in sh3e 

Toto1 Drilled 4th 17 5‘ 



WELL 
COMPLETION 
INFORMATION 

-!&A By/Date 4/ ~ Y Y  -CW />--8-A 9 6.2 
Lotat lon Roc& Flats Plant: Solar Ponds Area W o l l  NO. P209789 
Coordlnatos N 37591.43 E 22377.11 (PSP) El.VJtlOn: Ground SUrtJCO 5962.82' 
Tota l  D ~ p t h :  W e l l  13-75' T O P  O f  CJ8lnQ 5964*94' 

Boroholr  17.5' 
Format lon o f  Compiotion Rock\* Flats Alluvium 
C i r l n g  Mator l r~ Schedule 40 PVC Casing DIJmOtOr 4 112" 0.D. 
S c r o o n  M.tOr(J1. Schedule 40 10-slotted PVC SurtJCO CJSlng D i ~ m o t o r  8 518" 0 . D .  
0.10 InataIlofl 05/04/1989 A p p r o v o d  B y  dfi&/ 
1nstall.d B~ K.E. Niller Sit0 MJnJgOr 

Goologlst 
CEARP M-r 

Comm.ntr Set stainless steel centralizer from 12.3' to 13.55' below ground surface. 

3.0' Protective casing s-tick-up n 

vth 
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0.10 Installo# 05/11/1989 
Inrtallod K.E. Pliller 

G o o l o g i ~ l  

cornmontr Set stainless steel centralizer fron 18.18' to 19.L3' belos ground surface. 

- 3.0' Protective casing stick-up 

th 
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W E L L  
COMPLETION 

INFORM AT10 N 

3 .0 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  

T O P  o t  c a s i n g  2 . 1 6 '  n 

th  
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WELL 
COMPLETION 
INFO R MAT10 N 
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w ELL 

COMPLETION 
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USI*DEPARTME"T OF ENERGY ROCKY FLATS P M  FORM GT.6A (REV. 2) . -- 
- .  '. .. . Groundwater Monitoring We11 and Piezometer Report 

PxRSf, WELLNO. 061 f 3 P R O J ~ N A M E  p ~ l q  J. 
LOCATION F .  ef- R - S C r i y  P d S  uw - 
CHECICEDBY DATE LrrHOmGY 6C f' JC 
DATE COMPLFIED 4 - 2!3 - 73 TOTAL HOLE DEPTH (FT) 4%- "7 rY11 DEPTH(FT) T.4 to //-# 

N O E  All rneuummcnts rill k from No yes - Surfacccasing Used (ChKk 1): 
Gntraliter depths (Whm applicabIe) wiI1 rlx, be shown. (If Yes, Sa Form GT.3A for specific information) 

Height of top of protective casing (Ft) 

Height of top of well casing (Ft) 21 13 - 

Ground Elevation (Ft) 
19. of protective casing (In) 
Tjpc of protective casing: 

hpth  of protective casing (Ft) 
Depth of surface seal (Ft) 
Type of surface sed: 

Cp* 

19. of weu casing (In) 
Type of well casing: 2 ' I  

Pvc F.8 

Typeofbackfill: 

f;r6 8, $" 
t4  

Sdtc.l 

I. ' %  

Depth of top of seal (Ft) 
Trpe of d: A&,% &@A ( 
Depth of top of filter pack / battom of 
Trpe of filter pack: 5 t ' / t ' c c ~  & (F*) 

44 

j I  1 Depth of top of screened Section (Ft) 

h g U i  of plugged blank &on - Sump (Ft )  

Depth of bottom of plugged blank 
W o n  - Sump ( F t )  

- 
Diameter of hole (h) - 

'L 

2 I 

0.4- .&6f Y- A 



FEB- 1-94 TUE 18:33 FAX NO, 9668663 ~ P,07 

94% 



FEB- 1-04 TUE 18:34 FAX NO, 9668663 P. OB 



FEB- 1-94 TUE 18:35 FAX NO, 9668663 P. 09 

1: 
= 9 4 %  
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U.S. DEF'ARTMENT OF ENERGY ROCKY FLATS PLANT 'FORM GT.6A (REV. 2) 

Groundwater Monitoring Well and Piezometer Report 1- 

I 
N O l E A l l  munutmeats rill be from SurfaocCasjngUsed((lrcck 1): - No 

Centralizer depths (when rpplicablc) will rko be shown. (If Ya, See Form GT.3A for specific i domt ion )  

Height of top of protective casing (Ft) 

Height of top of well casing (Ft) 

& Ground Elevation (Ft) 
a \ 

1 9 .  of protective casing (In) 

Depth of protective casing (Ft) 1 

i N  I 1 9 .  of well casing (In) 

Depth of top of filter pack / bottom of seal (Ft) 
Type of filter pack: 

fG-yo $ 6 4  

I Depth of toD of xmned section (Ft) .. _. .. .. . ., . . .. 

C . .  

h g t h  of plugged blank &on - Sump (Ft) 

Depth of bottom of plugged b l d  
d o n  - Sump (Ft) 
Type of backfill below filter pack: 

pd-13t c b o  b&+ t I  I 

Diameter of hole (In) 
Deuti: cf help (Ft! 



APPENDIX C3.7 

DAM BORING LITHOLOGY AND PIEZOMETER 
CONSTRUCTION LOGS 

\ 



CLASSLF'ICATION OF LAYERS 
I 







I 
11: TO BEDROCK (FT): 27 DEPTIi TO WATER TABLE (W: 8 DATE w 7 / 9  7 .  

CLASSIFICATION OF LAYERS 



CLASSIFICATION 017 1,AYERS 





16 
e 
c. I I I I 



E 
ISE 

P 
h 

z 
F 

. 





CIASSIFICATION OF L A Y  ISIIS 



APPENDIX C4 
OU6 PHASE I POND SEDIMENT CORE LITHOLOGIC DATA 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: ~w.17, Revision 0 

Page: 3 6  OF 53 
Effective: 9/25/92 

category 2 Organization: Enviromental Restoration 

0 MANUAL 

0 

APPENDIX 3 
Core Sample Dat:a Form (CSDF) 

U . S .  DEPARTHEIJT OF ENERGY ROCXY FLATS PLANT Page 1/z 
Core Sample Data F o r m  (CSDF) 

0 856D0160.004 



POIJIJ A l ? D  RESERVOIR BOTTOM SEDIMENT SAMPLING 
--_I 

OPERAT1 011s PROCEEDURE Procedure No: SW.17, Revision 0 
FlANUAL Page: 

Effective: 

APPENDIX 3 (Continued) 

U.G. DEPART:KEWT OF EHERCY ROCKY FLATB PLANT Papa 212 
Cora Gmnpla Data Form (CBDF) 

Form 6W.17A 

5AWPI.F ID 
L.OCATIOtI! 
CClRE llU1lB 
oIA1,r OF 

f r a n n n i t t n d  t o  nFcns ny. 

Prms bntn v e r l i 1 t - d  n y : -  
s r g n a t u r e  Data 

85GUOlGO. UO4 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

APPENDIX 3 
Core Sample Data Form (CSDF) 

' U . S .  DEPARTHEIJT OF ENERGY ROCKY FLKTS PLANT Page 1/z 
Core Sample Data Form (CSDF) 

o E56D0160.004 



.OPERATIOl.IS PIIOCEEUURE Procedure No: 
PIAN UAL 

0 
APPENDIX 3 (Continued) 

U.G. DEPARTHENT OB E N E R G Y  ROCKY PLATE PLXHT Pago 2 / 2  
Cora Samplo Data Porn (CCDP) 

Form hr.17A 

Core seetion 
&!!-Et?!?!€ 

r'repnred ny: 

T r a n n r n i t t n d  to n r m s  nyr 

PEED5 D n t r  Verified ny:-- 

85GUff 1GU. UU4 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 3 6  OF 53 

Effective: 9/25/92 
Category 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

, 

@ 856D0160.004 





POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure  No: SW.17, Revision 0 

Page: 3 6  OF 53 
Effective: 9/25/92 

Category  2 Organization: Enviromental Restoration 

a 
‘. APPENDIX 3 

Core Sample Data Form (CSDF) 

U.S. DEPARTNEllT OF ENERGY ROCKY FLATS PLANT Page 1/2 
Core Sample Data F ’ Q ~  (CSDF) 

e 856U0160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Page: 3 6  OF 53 
Effective: 9/25/92 

Category 2 Organization: Enviromental Restoration 

@ MANUAL 

APPENDIX 3 
Core Sample Data Form (CSDF) 

e 856D0160-004 



OPERATI oii 
FinNUAL 

.- 
'S 

ERVOIR BOTTOM SEDIMENT 
Procedure  No: 
Page: 
Effective: 

SAMPLING 

APPENDIX 3 ( C o n t i n u e d )  

I.OCI\TIOII t 

0 5 G D U  



POND N J D  RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Page: 36 OF 53 
Effective: 

Category 2 Organization: Enviromental Restoration 

e MANUAL 

APPENDIX 3 
Core Sample Data Form (CSDF) 

U . S .  DEPARTHEHT OF EIIERCY ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

I 



OPERAT1 011s 
FZANUAL 

POIID AtID RESERVOIR BOTTOM SEDIMENT SAMPLING 
--_I- 

P IiO c E ED ut< E Procedure No: 
Page: 
Effective: 

APPENDIX 3 ( C o n t i n u e d )  

U.G. DEFNTH&NT OF F3IERGY ROCKY FLATS P m  Pago 2 / 2  
Cora sample Data Form ( C P D P )  

Form bR.172~ 

snw-m ID 
conr iwtm 
LOCATIOll! 

8 5 G D U l G O .  004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Page: 36 OF 53 
Effective: 

0 MANUAL 

category 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTMENT OF E~JERGY ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

MRE DESCRIPTION 
DEPTH FROM TOP OnIER m T U ' R E S  / OBSERVATIONS 
jcm or inches) m2!! IEITVRE I- v-. a-. on-. obi-) 

* 856D0160*004 



0 P ERAT I 
PIANUAL 

.- 
s 

P O I I D  A l l D  RESERVOIR BOTTOM S 
PI-? OCEEU u17 E Procedure No: 
__ 

Page: 
Effective: 

EDIMENT SAMPLING 

APPENDIX 3 ( C o n t i n u e d )  

UIAIII OF CUS 

f r a n m i t t m d  t~ nrms ny: 
P r i n t  )Ime 

PICDS Dntr Verified ny:- 
Signnrurs 

OSGUUlGO. UU4 



POND NJD RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: ~w.17, Revision 0 

Page: 3 6  OF 53 
Effective: 9/25/92 

category 2 Organization: Enviromental Restoration 

0 W J U A L  

APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTMEIIT OF ENWiGY ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

@ 856D0160.004 



0 

POJID Al1D RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATI 011s PIIOCEE1)URE Procedure No: 
MANUAL 

APPENDIX 3 (continued) 

U.G. DEPMTHENT OF ENERGY ROCXY P U T S  PLlLNT Pago 2/2 
Care Gamplm Data Porn (CSDP) 

Form fh.17A 

SAPlPLr ID: 
LOCI\TIOII? 
C O N  ?4U?lB 
urn111 OF 

c o r e  S a c t i o n  

f r r t i n m i t t n d  to WEDS n y ?  

856UUlGU.OU4 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING I 

OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Effective: 9/25/92 
category 2 Organization: Enviromental Restoration 

Page: 36 OF 53 I .  @ MANUAL 

APPENDIX 3 
Core Sample Data Form (CSDF) 

U . S .  DEPARTMEIIT OF E N E R ~ Y  ROCKY FLRTS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

o wunon ON rAoe an. 

CORE DESCRIPTION 
DEPTH FROM TOP 
j m  or inches1 p-m m 

OTHER FEATURES / OBSERVATIONS 
tnVnaum.Roe.Onuuuu.Obuul 

0 856D0160.004 



POIID AHD  I? 
PIiOCEEDUIiE 
- 8ERVOIR BOTTOM SED 

Procedure No: 
Page:  
Effective: 

IMENT SAMPLING 
sw.17, 

, I  

. .  . .  

Category 2 Organization: Enviromental Restoration! 0 .  . .. :-*, 

-: ' . 
4 ,,*4k APPENDIX 3 ( C o n t i n u e d )  

J 

Trarinmitterl to R F t D s  BY: 

M E D S  D r t r  Verified ny: 
P r i n t  l i m e  

8 5 6UO 1 GO. 00 (1 



POND MJD RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDUKE Procedure No: SW.17, Revision 0 

Page: 36 OF 53 
Effective: 9/25/92 

category 2 organization: Enviromental Restoration 

@ W J U R L  

\.. 
, b  

APPENDIX 3 
Core Sample Data Form (CSDF) 

a 

856D0160.004 





'BEST AVAILABLE t0PY 
POIID AND RESERVOIR BOTTOM SEDIMENT SAMPLING 

OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 36 OF. 53 , !.,%',::.' 

( * . . *  ;-'- Effective: I '  9/25/92 
Category 2 Organization: Enviromental Restoration 

. .  

APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTHWT S PLANT Page 1/2 ' , .  

CORE DESCRIPTION 

- .  
. .. . _  

. .  

r :  
, . e  . .  . ,  

. .  . . .  
. .  . .  . . .  

, . .  . ,-- . - 

. .  

85600160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Category 2 Organization: Enviromental Restoration' 

37 OF 53 ' '  . Page: . . I  r I , 
9/25/92 . -  I 

a MANUAL 
Effective: 

APPENDIX 3 (Continued) 

0.6. DEPARTKWT OF ENERGY ROCKY PWITB PLANT Pago 212 
Cora Sample Data Form (CSDP) 

Form Sl.17A 

SAMPLE ID: 5D6& 
LOChTION: 
CORE NUHBER: 
CHAIN OF CUSTODY NUHBER: 

core Section Sunple C h a i n  of 

RI?QUEST FOR ANALXSLS HUHBER: 

core scctronrna Inform atron 

Tranmmitcad WEDS BY: 

W E D S  Data Verified By: 
F r r n r  flame ~ ~ g n a t u r e  Date 

856D0160.004 



POND AND RESERVOIR BOTI’OM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE P r o c e d u r ; ’  No: SW.17, Revision 0 

Page :  3 6  O F  53 
E f f e c t i v e  : 9 / 2 5 / 9 2  

category 2 O r g a n i z a t i o n :  Enviromental Restoration 

@ MANUAL 

APPENDIX 3 
Core Sample Data Form (CSDF) 

U . S .  DEPARTMENT OF wwdv ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

CURE DESCRXFTION 
DEPTH FROH TOP OllIER ETAlVFSS 1 OBSERVATIONS 
j c m  or LnchcA xz3Ew I= v-. n - . g - .  ow-) 

a 856D03G0.004 



. .  * I  

P O I J D  AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PHOCEEDUIIE Procedure No: SW.17, Revision 0 @ MANUAL Page: 

Effective: 

APPENDIX 3 (Continued) 

Core Section 

T r a n m i t t e d  t o  RTCDS By: 

PFLDS D n t r  V e r i f i e d  By: 

856D0160.004 



E S T  AVAILABLE COPY 
POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 

~w.17, Revision 0 . *  
OPERATIONS PROCEEDURE Procedure No: 

36  OF 5 3 .  
- 8 . ~ 8 '  . , u' -: :I \ 

Page: 
Effective: 9/25/92'.  * 

@ M W A L  

Category 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

. . .  

-' . i 
. .  . .  
, .  

; .- . . .  
. .__ .. 

. .  

. .  . 
I .  

_L L&L//,  JL l+ 
-* 

856D0160.004 

.. 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

APPENDIX 3 (Continued) 

U.6. DEPARPKENT OF ENERGY ROCKY PLAT8 PLANT Page 2 / 2  
Core 6ampla Data Form (CBDP) 

Po= SR.17A 

SAMPLE ID 
LOCATION: 
CORE NUHB 

856D0 

Transmitted to RFCDS By: 

WEDS Da ta  Vcrrficd By: 
P r i n t  t ime sLgnature Dare 

160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page : 36 OF 53 

Effective: 9/25/92 
Category 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTHEHT OF E N E X ~ Y  ROCKY FLATS PLANT Page 1/2 
Core Samole Data Form (CSDF) 

a 

M e O P s A w L e  

DEm( OF W A T "  

0 856D01G0.004 



* I  

POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No : SW.17, Revision 0 

Page: 37 OF 53 
Effective: 9/25/92 

MANUAL 

APPENDIX 3 (continued) 

U.6. DEP;hRZ"T OF ENERGY ROCKY FLATS P m  Page 2 / 2  
Cora sample Data Form ICSDP) 

Ponn 81.17A 

CHAIN OT CUSTODY NUHBER: 

Cote  Section Sample Chain of 
Sore Scctionr 

856D0 



POND N J D  RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATI 011 S PROCEEDURE Procedure No: SW.17, Revision 0 @ M J U A L  Paqe: 36 OF 53 

Efiective: 9/25/92 
Category 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

i 

U.S. DEPARTME1IT OF ENERGY ROCKY FLATS PLANT Page If2 
Core SamDle Data Form (CSDFI 

CORE DESCRIPTION 

i 

CORE DESCRIPTION 
DEPTH FROM TOP OTIiEER F3XTuRES 1 OBSERVATIONS 
Jcm or incheel  

I 

I 

856D0160.004 





FOND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Paqe: 36  OF 53 

0 

Effective: 9/25/92 
category 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

. ,' 
U.S. DEPARTHENT OF ENERGY ROCKY €LATS PLANT Page 1/2 

Core Sample Data Form (CSDF) 

856D0160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 37 OF 53 

Effective: 9/25/92 
Category 2 Organization: Enviromental Restoration 

APPENDIX 3 (Continued) 

U.6. DEPARTKEHT OF EXERGY ROCKY PLATS PwurP P&gb 212 
Core Bampla Data porm (CSDP) 

Porn 61.17A 

SAMPLE ID: Sltc ID: 
LOCATION : A 3  

CHAIN O? CUSTODY NUHBER: 
fiEQUESi %it m u x s x s  NUmER: 

gore sctt  i o n m a  Information 
Core Section Sunple Chain of 

sampler: 

Prepared 

franmrnitted to RFEDS By: 
print Name Signature Date 

W E D S  D a t a  V e r i f i e d  By: 
Prrnc Name s Lgnscura D a t e  

856D0160.004 



POI?D A N D  RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Page: 3 6  OF 53 
Effectivp: 9/25/92 

Category 2 Organization: Enviromental Restoration 

APPENDIX 3 
core Sample Data Form (CSDF) 

@ MANUAL 

U.S. DEPARTHENT OF DTEFtGY ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

e 856D0160*004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING a O P E m T I O N S  PROCEEDURE Procedure  No: SW.17, Revision 0 
MANUAL Page: 37 OF 5 3  

E f f e c t i v e  : 9 / 2 5 / 9 2  
category 2 Organization: Enviromental Restoration 

APPENDIX 3 (Continued) 

U.6. DEPART)LENT OF EHERCY ROCKY FLAT8 
Core Samplm Data Form [CGDP) 

Form 6H.17A 

SMPLE ID:*- 
LOCATION: ~~ 

PLANT Page 212 

site ID: I I++ / ~ 2 * , 3  
CORE NUHBER: QUEST FOR ANALYSIS NUMBER: 
C H A I N  O? CUSTODY NUMBER: 

Core Section Sample 
Core Scc tionrna Inf onnation 

C h a i n  of 

Sampler: 

Pre parcd 

Transmitted to R n D S  By: 
Prrnr Name Signacure Date 

W E D S  D & t a  Verified By: 
Print Name srgnatura Dare 

956D0160.004 



P 

POND NJD RESERVOIR BOT'J'OM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Effective: 9/25/92 
category 2 Organization: Enviromental Restoration 

MANUAL Page: 3 6  OF 53 1 .  

APPENDIX 3 
Core Sample Data Form (CSDF) 

U . S .  DEPARTHENT OF m m d ~  ROCKY FLATS PLANT Page 112 
Core Sample Data Form (CSDF) 

a 

. . ,  . 
:. .. . . . .. . " .;. . . , .  , . . I :  . .. . I.." - ,. . ., . -_. . ... :: d!'!. 

CORE DESCR1P"SON 
DEPTli FXOH TOP OTHER FEATURES / OBSERVATIONS 
jcm or LnctiesL CDLOR Izx3Ex In vrtauar. nom. ann". ok-ul 

-- - - 

e 

856D0160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 0 OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 37 OF 53 

Effective: 9/25/92 
Category 2 Organization: Enviromental Restoration 

APPENDIX 3 (Continued) 

13.6. DEPAR- OF ENERGY ROCKY PLATS PLAHT Page 212 
Cora sample Data Pam (CGDP) 

P a m  Lil.l?A 

SAMPLE ID: S i t e  ID: ;LLts;: 
-~ 

CORE NUMBi 
O U I N  OF CUSTODY NUHBER: 

core section SunDle 
gore SecrionL Da Information 

Charn of 
p s t o d v  Number 

__ ~~ 

Prepared By: 

Transmittad to AFE'DS By: 
P r i n t  Name S i g n a t u r e  Da te  

WEDS Data Verified By: 
P r i n t  Hame s r g n a t u r e  Date  



BEST AVAllABLE GOPY 
POI?D MID RESERVOIR BOTTOM SEDIMENT SAMPLING 

OP ERkTI ON S PROCEEDURE Procedure No: sW.1'7, Revision 0 
Page: . 3 6  OF 53 
Effective: 9 / 2 5 / 9 2  ' 

@ MANUAL 

Cateqory 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTHEHT OF ENERGY ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

. .  .. , . .  

. .  

. . -_. .  - .  .. : . . . , , ..... . 
. .  : : ' . * . I  

~ .. , . .  ,. . -. . . .  



. . .  . 

POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 

Page : 3 6  OF 53 
Effective: 9 / 2 5 / 9 2  

c a t e g o r y  2 organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

@ MANUAL 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

DWTH OF W A m :  
secno~e~ COLE: YES I NO: IF YES. munEre CORE s-0 mmoN ON moe M. 
mTMv. I . C b ~ , b u h r m  C S d  
CoraCpHn 

DEPTIi FROH TOP OTHER FEAruRES / OBSERVATIONS 
CORE DESCRIPTION 

J c m  or inchcsL llxtlm kc vnarar. Roar. on-. o b p o l  

856D0160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 0 OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page : 3 7  OF 53 

Category 2 Organization: Enviromental Restoration 
Effective: 9/25/92 

APPENDIX 3 (Continued) 

U . 6 .  DEPART"T Op ENERGY ROCKY FLATB P W P T  Page 212 
Core Sample Data Form (CSDP) 

PO- 6U.17A 

core Section Suaple C h a i n  of 
Custodv tiumber 

T r a n s m i t t e d  t o  RrCDS By: 
P r i n t  ~ a m r  s x g n a t u r e  Date 

WEDS D A t l  Verified By: 
P r L n t  flame S i g n a t u r e  Dace 

856D0160.004 



POI?D AND RESERVOIR BOTZ'OM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 3 6  OF 53 

Ef fectiw : 9/25/92 
Category 2 Orqanization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTHENT OF ENERGY ROCKY FLATS P m  Page 1/2 
Core Sample Data Form (CSDF) 

856D0160.004 



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING @ OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 36 OF 53 

Effective: 9/25/92 
category 2 Organization: Enviromental Restoration 

APPENDIX 3 
Core Sample Data Form (CSDF) 
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coLa(pm 

DEPTH FROH TOP OTHER FEATURES / OBSERVATIONS 
i c m  or i nchts l  

CORE DESCRIPTION 

lz23Im IR vctcum. n e .  m-. m) 

@ 856D0160.004 
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Core Samplo Data Form (CEDF) 

P a m  61.17h 

SAMPLE ID 
LOCI\TIO?I : 
CORE NU- 
CHAIN OF CUSTODY I W F E R :  

a .  \ 

- 

f r a n m m i t t s d  to WEDS By: 



I , 

. 

U . S .  DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
Core Sample D a h  Forin (CSDF) t 

iQ4- 
Form SW.17A L l S Y  2 

Site I D :  %Ms bfa.4 
8Uh n C?- 

SAMPLE ID: sD6sb\Guc 
LOCATION nq R&-<;;k 4 
CoREkvMBER 1 

L 6n ~ c ? x r . . -  

PR0JECfCHAROBNUMI)ER: 4/6wci A 
NORTH OR Y 

COMP6STTE: m S N 0  

D m n  OF WATER: 
TOTAL LENOTH OP CORE: 0.7 FEEr 

f.l 

.- REQVPST FOR ANALYSIS NUM0E.R 
CHANIN OF CUSTODY NUMBER: 
SHIP DATE: 

- 
CORE DESCI!l:PTION 

DEPTI1 FROH TOP OTIiER FEATURES / OBSERVATIONS 
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Cora Sample Data Form (CfiDF) 

Form 611.17A 

MRE NUMBER: I REQUEST FC 
CHAIN OF N S T O D Y  NUXBER: 

Core S a c t i o n  Sunple 
Humbe umber 

Core Sectronrna I n f  ormat ion 
C h a m  of 
C u s t o d v  Number 

rad& 
SP.& om 
CurL w e -  

t JtlA 

.. 

.. 

W 
Tranmrnittsd t o  R n D S  By: 

. P r i n t  Name S i g n a t u r e  D a c e  

P r i n t  Idme S L g n a t u r e  Date 
.. W E D S  D a t a  Verified By: 

1 @ 856D0160.004 
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i?S a 0i)h nc? 3rbQ fZ6-T- 
SAMPLE ID:<nb&\j7 c S i t e  ID:T\4% i 4 2 , a  
LOCATION - 
CORE kUMBER I 

.. . 
I. - 

.- REQUEsT FOR ANALYSIS NUMBER. 

SHlY DATE: 
CHANIN or CUSTODY NUMBER: 

CORE DESCI!I PTION 

DEPTH FROM TOP 
CUIAJII icrn or inches1 _ _ _  

OTHER FEATURES / OBSERVATIONS 
kr. VCRCLYI~O~. Roots. Ommirmr. ObiccW 

Sampler: c uf-c / s*m R c 1 .  
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Cora sample Data Form (CEDPJ 

PO= SR. 2.73~ 

CHAIN OF CUSTODY HUtbiBtn: 

Core s e c t i o n  Sample Chain  of  
HumDer Number 

Core Secrronina In f  ormation 

~ I Y S L S  m > c s  Custodv Numbex 

Sampler: 

Prepared By: 

Irannnittod t o  R W D S  By: 
' Prmc Name Signature Dace 

W E D S  Data V e r i f i e d  By: 
Date P r i n t  I4-e Signature 

856D0160.004 
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Cora S u p l a  Data Farm (C6DP) 

Form 6U.17A 5e& 6 174 2 

CIlAIN OF CUSTODY NUX61 
core S e c f r o n i n o  Inf ormacron 

CDZC Section Sample C h a i n  O f  

T r a n s m i t t a d  co RITDS By: 
' Prrnc, Name S i g n a r u r e  Dace 

WEDS Data V e r i f i e d  By: 
P r i n t  Idme Srgnarure  Dace 

856D0160.004 

I 



, ' .  . 
Q-C 

d .  ! U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT ' .% 
. . $,$a 
, ; ; P W +  C o r e  Sample D a t a  Forln (CSDF) 

a _ -  Form SW.17A ;, ,,:G 

. .  
CORekUMBER b 
NORTH OR Y: msr OR x: 

QUARTER: 1 2  3 

CORE LINER TYPE: 
TYPE OF SAMPLE: 

I ?  

TOTAL LENOTII 0 
WEATHER: - 

sunny e Lt. Brccrr. 
_. auq COI @ :Et V. Cold Snow Other: 

-- REQUEST FOR ANALYSIS NUMBER: 
CHANIN OF CUSTODY NUMBER 
SHIP DATE: 

- 
CORE DESCRIPTION 

DEPTH FROM TOP OTHER FEATURES / OBSERVATIONS 
(m. Vcecution. RWU. Omniams. Obiccts) (cm or inches1 COLOIt 'I E.. TURE 
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Core 6amplm Data Form (CSDP) 

5& 61 8(1z PO- 61.17A 
. - _ -  

LOCATION: 
CORE HUHB 
W I N  OF CUSTODY NUJiEER: 

Core Sect ionrna 1 nf o m  a t i o n  
Core Section Sample C h a m  of 

&&*ma 4 e w  

.- 

6D01 
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1 .  

# U. S .  DEPARTMEN'l' OF ENERGY ROCKY FLATS PLANT 

Clur Calm IIo( siuiny I%# Cloudy Wmdy cod R.in 
Ounty Cold S l ~ t  V. Cold Snow Otlicr: 

.- REQUET FOR ANALYSIS NUhfBEK: 
CHANIN OP CUSTODY NUMBER:  
SHIP DATE: 

- 

CORE DESCI1lPTION 

OTHER FEATURES / OBSERVATXONS 
(ta. V c ~ e ~ t i o n .  Roots. Onmiimr. Obitctr) 
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Form BU.27A 

Sampler: L I S  
Prepared BY: 

Prmc Name ' 
Transmitted to R n D S  By: 

' Prznc Name -SLgnawre Date 

WEDS Data Verified By: 
Prrnt flame S L g n a t u r e  Dace 

856D0160.004 
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a 

a 

.- 
S 

AllO I<I.:.';ERVOIR POT'l'01~'l S -. --- 
1.: ED U I? E Procedure No: 

Page: 
E€fectivc: 

ED I M EN T S MIP L I NG 
SW.17, 

C a t e y o r y  2 Organization: Enviromental Restoration.' .'. ' . .  

APPENDIX 3 (Continued) 

U-C. DEPARTNCNT OF ENERGY ROCKY P U T 6  PLANT 
core Gamplm Data Form (CSDF) 

Form kR.17A 

I D ? I F \  

. .  , .  . . . . .  .. :.!. . . <, . : 



YOIJD ANU - IU:T;ERVOIR BOTTOM SEDIMENT SmPLING -- 
O P E R A T I O l J S  PROCEEDURE Procedure No: SW.17, Revision 0 . .  

Effective: 9 / 2 5 / 9 2  * 1 .  ~ 

** 
3 -, . I  ' 
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Core Sample Data Form (CSDF) 

U . S .  DEPARIHEHT OF E J I E R ~ Y  ROCKY FLATS PLANT Page 1 1 2  
Core Sample Data Form (CSDF) 

a 

COW DESCRIPTION 



e 
I Y J I  I I J  A I ID I? J :S CRVO I I? D O’l”J’ot.1 S ED 11.1 Ef JT S AMPLI 14 G 

0 P ERA‘J’ 1 0 I1 S P 170 C E El) U It C 
NAN UA L Page: 

C a t e y o r y  2 

_I - ~ -  _I_c__ 

Procedure NO: 

Effectivc: 

APPENDIX 3 (Co1it;inued) 

CJIAItI OF c 

e -  
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APPENDIX 3 
Cure Sample Data Form (CSDF) 
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APPENDIX 3 (Continued) 

U.C. DCFARTIiIINT OF ENERGY ROCKY FLATS PLANT Page 2/2 
core 6a&1pl8 Dafa Form (CSRF) 

Form 611.17A 

st\tirTLr' ID: 
LOCATIOII * 
CORE ?IUllBE 
CIIAIII OF C 



a -  

APPENDIX 3 (Continued) 

U.6. D E P A R T W  op E N E R G Y  ROCKY FLATS PLANT Pago 212 
Cora 6amplo DaFa Porn ( C B D P )  

Po- 61.17A 

Site ID: f f43.5- 
REQUEST FOR AWUYSXS NUHBER: 

core Sect i o n u J n f  o m  stion 
core section C h a i n  of 
pumbcX Custodv Numbex 

f 

T r a n s m i t t e d  t~ RfEDS By: 

8 5 6 D O  1 GO.  0 0 4 
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Core Sample Data Form (CSDF) 

@ 856U0160.004 



Effective: 

APPENDIX 3 (continued) 

U.6. DEPART- OF E N E R G Y  ROCKY PLATE P w r P  Pago Z/z 
Core Bample Data Form (CSDP) 

Porn 6R.17A 

SAMPLE ID 
LOCI\TIO?I I 
C O N  N V H B  
amni or 

Prepared By: 

Transmrttsd to n r m s  89: 

RTLDS Data V e r i f i e d  By: 

856D0160.004 
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U.S.  DEPARTMENT O F  ENERGY ROCKY FldTS PLANT Page 1/2 
Core Sample Data  Form ( C S D F )  

-TATHER 
c o r n  

CORE DESCRIPTION 
DEPTH FROM TOP OTHER FEATURES / OBSERVATIONS 
j c m  or i n c h e e l  COLOI - In vL.ruuor. Pear. OnNaU. obluu) 

@ 856D0160.004 
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U.6. DEPARTKENT OF EHERGY ROCKY PLATS PWLHT Page 212 
Core sample D a t a  Porpp (CBDP) 

Form h . 1 7 A  

SAHPLC ID 
LOCATI0)I  I 
CURE NIJILB 
C H A I N  or 

. I  

1 %  

P f t O S  Dntr Verified By: 
Frinr :  Name srgnature 

856D0160.004 
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U.G. DEPARTKENT OF ENERGY ROCKY PLATE P W r r  Pago 2/2 
core Gamplm Data Porn (CSDP) 

Form iiU.17A 

SAMPLE ID 
LOCATION ! 
CURE N U H B  
ULAIN O F  N S  

856D0160.004 
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APPENDIX 3 
Core Sample Data Form (CSDF) 

U . S .  DEPAJ??NEIIT OF Ermv.5 ROCKY FLATS PLANT Page 112  
Core Sample Data Form (CSDF) 

Form SW. 7 

c 
SAMPLE ID? 5- Sire ID! I h4 I 42. b 

Slur MlE - p l u r o i m  ru)m r o t  ANALTIU Nvunew 
mml! mrm 

w9 ;L 

CORE DESCRIPTION 
D E P f l l  FROM TOP OTHER TULTURES / OBSERVATIONS 
J.? or inches E~JO~ Ixula tn v-.n 8m.th-r- obsul 



Page: 

APPENDIX 3 ( C o n t i n u e d )  

U.C. DEFN2T)CElIT OF ENERGY ROCKY PLATE P w r P  Pago Z/Z ...: 
Corm Gamplm DaFa Form (CSDP) 

form 61.17A 

w r l l ~  A l l D  I?J::SERVoIR LIO'YYOM SEDIMENT SAMPLING - ---- --- 
0 P ERA%' x 0 I1 s P R O  c E I.:u UII E Procedure No: 
I*SAliUAL 

Effective: 

ciu.ni or CUS-IOUY i i u m m :  

CI R n m f r l  c Chain of 
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MANUAL Page: . 

Category 2 Organization: Eiivirom 
Effective: 

APPENDIX 3 
Core Sample Data Form (CSDF) 

u . S . DEPARTNEIIT 
Core Sam 

DEPTII FRO8 TOP OTllER TUITWRES / OBSERVATIONS 

. .  
. e  h :. . :  .' I 

. .  
J.m wr inches[ moa llxsu 

. ,  



I'Olll) AIID RESERVOIR PO?"I'OM SEDIMENT SAMPLING - -_-_---_ 
OPEFWL'IOIIS P17UCXEDUl?E Procedure No: 
NAN U AL  Page: 

Category 2 
E f f e c t i v e :  

APPENDIX 3 (Continued) 

Cora 6ample Dafa Form (CCDP) 
Form GU.17h 

mnI: w t i m  
ClIAItf or c 

frannrnitcmd to nFtos ny: 

RrEUS D n t r  Verified f ly :-  

65GU016U. 004 
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APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTHEIIT OF ENERGY ROCXY FLATS P m  Page 112 
Core Sample Data Form (CSDF) 

C o m m  
CORE DESCRIPTION 

DEFT11 FROM TOP OniER FEATW.&S / OBSERVATlONS 
~ c c n  or inchesl nxmz I= v-. n e .  on-. obptl) 

-. 
. I  

0 856D0360.004 
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APPENDIX 3 
Core Sample Data Form (CSDF) 

U.5. DEPARTHEtfT OF ENERdY ROCKY FLhTS PLNm Page 112 
Core Sample Data Form (CSDF) 

CORE: DESCRIIT1ON 
DE,PTll ntOH TOP OTliER m l V R E S  / OBSERVRTIONS 



Catcy  

1'0 I 11) A 11 D 17 ES ERVO I R L\O'YI'O t4 SED 114 EIW SAMPLING - -- 
.TIOIlS PI\OCEEDUIIE Procedure No: 
,L 

APPENDIX 3 (continued)  

U.G. DCFhnTitIINT OF ENERGY ROCKY FLATS PLANT Page 2/2 . .  
Corm Samplm Data ram (CEDP) 

Form GR.17A 

SANI'LT: ID1 
LOCATJO1I: 
mnt ~ W I B  
UIAIII O? 

Trnt inrn i t tnd  to R F t D S  f l y :  

8 5 6D 0 1 50 .0  U 4 
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1 APPENDIX 3 
Core Sample Data Form (CSDF) 

U.S. DEPARTHEUT OF EWERGY ROCKY FLATS PLANT Page 1/2 
Core Sample Data Form (CSDF) 

- 
?ION ON C A O E M .  

CON: DESCRIPTION 
DEPTll fAOH TOP OTHER FEANKES / OBSERVATXOHS 
IW or h & e a  CQLIX lLmm In VreunlAn. nom. (m-. obaut 

856D0160.004 
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Corn Smctlon 

f r a n n i n i t t m d  to n r m s  uy: 



. .  
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APPENDIX 3 
Core Sample Data Form (CSDF) 

Ef f ectivf? : 

U . S .  DEPARTHEHT OF ENERGY ROCKY FLATS PLANT Page 1/2 
Core Sample Dara Form (CSDF) 

\ 

aoe HVYIE). b 

Da7H OF WATPI.  

e56D0160.004 
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APPENDIX 3 (Continued) 

CORT NUtlB 

Core Section 

. .  , . - . . > .  - . ... -, , 

Prepared By: 

f r a n m m i t t s d  to nrmf B Y :  

P.fLDS Dntr Verified By: 

956D0160.004 
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Care Sample Data Form (CSDF) 

SMPLI: ID: 

a 

. .  . .  

. .  

. ,  . .  

856D0160.004 . .  . .  
> , .  _ .  . 
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Core Sample Data Form (CSDF) 

DrmC OF WA- 

CORE DESCRIPTION 
nmm FROH TOP OTXER -TURES / OBSERVATIONS 



POfJD 

856D0160.004 
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CORE l4U1I6 

Tranmmittsd tD W E D S  Dy: 

PJLDS D a t a  Verified By: 
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D ? m  OF W A m  
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Core Sample Data Form (CSDF) 

U . S .  DEPARTHEI~T OF ENERGY ROCKY FLATS p w ~ r r  Page 1/2 
Core Sample Data F o m  (CSDF) 

D ? m  OF W A R J 1  

CDRE DESCRIPTION 
DEPTH non TOP OmEA N T U K E i  / OBSERVAZIDNS 
i m  or i n c h  es 1 llxL!m In v-. nom. Dnmlwu. o k r p l  

- 

La Lac/ ICRT I n A  
1 

h~rnd nr [Q I+cA&mnX, b v m  trr 16-m 
ImH-  , srvw 

hrr NUN 3- Dr 

rn- SIrVr Drr 

'I-& (D WEDS n, 

LFeas tw. V d d  

@ 856D0160.004 
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0 ’  

1::s CRVW I R I3OT1’OI-l S EDII*lEt?T 
Procedure No: 
Page: 
Effective: 

SAMPLING 



1 .  E 
' j .  4 

l.'OlJD AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPER)\'I'XO~l S PROCCEDURE Procedure No: SW. 17, Revision 0 

. *  I Page: 3 6  OF 53 *$;~. ; , ' ,o . ,~ 
9/25/92 ; .. .-:- .::.' 

0 FLNJUAL 
Effective: 

. I  
Catecjory 2 oryanization: Enviromental Restoration 

APPENDIX 3 
C o r e  Sample Data Form (CSDF) 

U.S. DEPARTHENT OF Eirmdy ROCKY FLATS PWIT Page 1/2 
Core Sample Data Form (CSDF) 

CON DESWfl'TION 

In v-.L . . *' 
O n i E R  FEATURES / OBSERVATIONS 

i' 

DEFT11 FROM TOP 
or i n t h e s L  ~ W I  0 a r . O n n r m . ~ ~  

i--w Y, urms n,. 
h-I N- 5.- 

856D0160.004 

0 



856DO 

Tranmmittad to RrtDS By: 

RTLDS Data Verified By: 

160.004 
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APPENDIX C5 
OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
W e l l N a m e E l e v a t i o n o E l e v a t i o n o  -m 

I 
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APPENDIX C5 
OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 

Page 2 of 63 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

SamDle Top of Casing Groundwater 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 
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OU6 A 
APPENDIX C5 

LND OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

(4047-91 O a o 2 5 - S 2 l ) ~ t c s x L S ) ( 3 / 3 1 ~ 5 )  

DATA 

Page 5 of 63 



OU6 
APPENDIX C5 

LND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 

(4047-910-0025-52l)C~C5.~S)(3/3 1/95) Page 1 1 of 63 



OU6 A 
APPENDM C5 

ND OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

Top of Casing Groundwater Depth to Sample 

DATA 
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APPENDIX C5 
OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 

I I 

3086 I 5958.4 I 5952.5 I 5.9 
I 

I 1-Feb-88 
I 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
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APPENDIX C5 

AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Sample Top of Casing Groundwater Depth to 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
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APPENDIX C5 
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TOP of Casing Groundwater Depth to Sample 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

Top of Casing Groundwater Depth to Sample 

4047-9 1O-0025-52 l)(TBL-CS.XI 

I I I I I I 

.S)(3/31/95) 

DATA 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Samvle 

'-910-001 !5-521 )(TFJL-CS.XLS 

I I I I I 

)(3/31/95) Page 23 of 63 



APPENDIX C5 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 
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OU6 A 

6287 
6287 
6287 
6287 

APPENDIX C5 
ND OTHER INVESTIGATIONS GROUNDWATER ELEVATIOP 

5986.4 5973.6 12.8 2-Apr-93 
5986.4 5972.2 14.22 8-Jul-93 
5986.4 5971.5 14.84 6-0ct-93 
5986.4 5971.5 14.89 4-Jan-94 

DATA 

(4047-9 10-0025-52 1 rnLCS.XLS)(3/3 1/95) Page 28 of 63 
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Top of Casing Groundwater S m l e  
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APPENDIX C5 

,ND OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

Top of Casing Groundwater Depth to Sample 

DATA 
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-0U6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

7187 
7187 

Top of Casing Groundwater Depth to Sample 

I 
5965.5 59b8.8 I 6.7 4-Feb-88 
5965.5 59b8.4 7.1 5-Jan-88 

(4047-9 10-0025-52 I)(TBLC5.XLS)(3/3 1/95) Page 34 of 63 
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Top of Casing Groundwater Depth to Sample 
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LND OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

Top of Casing Groundwater Depth to Sample 

DATA 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater D e D t h  to SamDle 
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Top of Casing Groundwater Depth to Sample 
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APPENDIX C5 
OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Depth to Sample Top of Casing Groundwater 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 

B206389 
B206389 

5955.6 16 12-Sep-89 
5955.8 15.79 28-Sep-89 

597 1.6 
597 1.6 
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OU6 A 
APPENDIX C5 

L N J I  OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

Top of Casing Groundwater Depth to Sample 

DATA 

(4047-9 10-0025-521 QBL-CS.XLS)(3/3 1/95) Page42of63 
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Top of Casing Groundwater 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

B206689 I 5961.2 I 5942.8 I 18.36 I 18-Oct-93 
B206689 I 5961.2 5942.4 18.8 I 4-Jan-94 

I I 

(4047-9 10-0025-52 1)(TBLC5.XLS)(3/3 1/95) Page 44 of 63 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

Top of Casing Groundwater Depth to Sample 

DATA 
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APPENDIX C5 

,ND OTHER INVESTIGATIONS GROUNDWATER ELEVATION 

Top of Casing Groundwater Deuth to SamDle 

DATA 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 
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Top of Casing Groundwater Depth to Sample 
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Page 51 of 63 



OU6 A 

B208789 
B208789 
B208789 

APPENDIX C5 
.ND OTHER INVESTIGATIONS GROUNDWATER ELEVATIOI 

5909.0 5900.6 8.43 1-NOV-93 
5909.0 5900.2 8.81 1-D~c-93 
5909.0 5899.9 9.1 3-Jan-94 

Top of Casing Groundwater h D t h  t0 SamDle 

il DATA 

(4047-9 lO-W25-52l)(TBLC5.xLS)(3/3 1/95) Page 52 of 63 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
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APPENDIX C5 
OU6 AND OTHER INVESTIGATIONS GROUNDhATER ELEVATION 

Top of Casing Groundwater b o t h  to Samde 

(4047-910-0025-521)cIgLC5xLS)(3/3 1/95) 

DATA 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 
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APPENDIX C5 
OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 

P208989 1 5964.6 I 5949.0 15.53 I 21-Jun-93 
e208989 I 5964 6 $941 9 1 16 71 
P208989 5964.6 5947.3 17.23 28-Jul-93 
P208989 5964.6 5946.9 17.7 4-Oct-93 
P208989 5964.6 5946.7 17.82 21-Oct-93 
P208989 5964.6 5946.4 18.16 10-Jan-94 

I 

(4047-910-0025-521)~LC5.xLS)(3/3 1/95) Page 57 of 63 
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APPENDIX C5 

.ND OTHER INVESTIGATIONS GROUNDWATER ELEVATIOF 

Top of Casing Groundwater Depth to Sample 

DATA 
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OU6 
APPENDIX C5 

AND OTHER INVESTIGATIONS GROUNDWATER ELEVATIOI 

Top of Casing Groundwater Depth to Samvle 

I I I 
P209989 I 5900.4 dry -1 131-Aug-89 

(4047-9 10-025-52 1 XTBL-C5.xLS)(3/3 1/95) 

V DATA 
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OU6 AND OTHER INVESTIGATIONS GROUNJIWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 

1 I I I I I 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Depth to Sample 

I I r I - - -  I I 

I I I I I I 
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APPENDIX C5 

.ND OTHER INVESTIGATIONS GROUNDWATER ELEVATIOP 

Top of Casing Groundwater Depth to Sample 

V DATA 
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APPENDIX C5 
OU6 AND OTHER INVESTIGATIONS GROUNDWATER ELEVATION DATA 

Top of Casing Groundwater Deuth to SmDle 

ft - feet 
MSL - Mean Sea Level 
BTOC - Below Top of Casing 
-1 - well was dry 
NA - Not Available 

(4047-910-0025-521)(TE&CS.XLS)(3/3 1/95) Page 63 of 63 
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OU6 AND OTHER INVESTIGATIONS GROUNDWATER HYDROGRAPHS ' 0  



i- *- 

*< 

*- 

*======r 

*- 

*- 
\ 

-. 
\ 

/-• 
>. 

*\-• 
2_ 

* 

i I 



1 1 i t  
I 

I 

t- 

I 
I 

I 

I 

1 

It 
2 
8 
hl 

t 
3 
7 

3 
g &  

8 
c 



? '  

*->. 

' 
9 
8 
h 
Lo 



I I 



t \ :  I 

b '  
I *  . 2 

I '  

4 8  

? '  

f '  

. '  

t ; 
* 

t= I 1 I I I I I I I 

-s 
r. 
N 



*- 

*:: 
e' 

*---.. 
*/* 
\ '. - 
$, 

.t 
t 

I 
.--* 

/* 
'*\ 

*\ 

i 
i 

*\ 
I 

t 
? 

+*. I I 

1 

I 

I 

4 

; 03 

0 



" 
*-: 

*<*------; -------• 

t 

t 
t 

1 
t 

*-• /* 
'* 

*--* 
I I I I I I >! I *+ 



i 

,*/: , . I I I I 
1 

r- 
r- 
2! 





I 

\ 

I 
t 

I 
t 

I 

1 
I 

I 

I 

t 

3 
I 

+ 
I 

t 

i 
I 
I 
t 
I 

t 

t 
? 

t 
i 

t 
t 

*- I I I t 

L 

8 



I 

I 

I 

I 

I 

I 

I 

* 
$ 0. 
LD 



*- *- 

*-e 

*\- 

\ 

*/‘* *’ 
*’ 

*-*’ 

_2__2 

/* /*’* 

*,*-----J 

/*’ 
f ’\ /* 

I I / ,  



e-------; +- ' I  

' I  
I *  



/* 
/** 

*cc--* 
------% 



I 

.3. 
f 
\ 

\ 

i 
t 

*\* 

?; \ 

i 
I 
i 

i 
i 
i 

9 
8 
a3 
10 

r. 
P 
N 



I 
I 
I 
** 
I 
*\ *-' 
I 

i 

t 
t 

I 

t 
i 

t 
t 
? 
f 

t-: I I I I I 

9 9 9 9 9 9 e Lo 
h 

LD 0 LD 0 0 0 a 00 co co a co co co 
LD LD to LD LD LD 



I 

e 

e: 

*< 

*.e’ 

/e------- 
-*.+ 

i 
/* 

*/e ------- 

-e. i’ 
+’Le 

‘e 
‘b 

I 

I 

I 

I 

I 

I 

I 

I 

_Lf 



*A* I 

* 

I 
4 

1 
I 

/------ : */* 
*, 

I I I I I 
1 '*+ 

PI 

PI 
9 



.F 
/ *. 

.===I .--< 
.------ 

i 
i 

e=------ 

9 9 0 

. -. ------. . 
t 

>. 
\ 

-e-. I /-. 

\ 

*--., 
*-* 



*I*- 
\ 

4 

*: - 
: 
(3 

5; 
2 
hl 

2 
hl 
h 
Lo 5; 

x 
hl 
h 
0 

t 
0 9 

3 
h 
LD 



. . ,:- 

I %  



/ 
i 
*\. 

I I I I *L t 
m 
c 9 



l 0 

i 
* 

1 -*-I-----: 

*\ 

I I I I 

I 

0 

*\ 

I 
I + 

t * 

0 9 
7 

a3 
a3 
Lo 

2 
I\ 
a3 
Lo 

4 
3 
h 

8 
C 
3 
7 

a3 co 



E 
% *, 

f *\ 
.-----* 

I I I 
4 I *- 

0 0 0 0 

- 
00 

r. 
N 



I 

* *  , *  

*;* >* 
*,-*-* -* * 

*? 

I I 
I 
! 

*- 
A 

I 

'*< 

i - *' I I I I I I 

0 



I 
? 

*-*- A*'* 
*., 
I 
\ 

I 
*---• 

t 

f 
,./* 

*<* 
./* '* 

f--------t\= I I I 



I 

i 
I 

*? 
,./* 
*A* 

t *. 
?* 

?'* 

i 

*f 



i 
t 

*-• r’ 
” 
\ 
\ 

i* 
/*/*/* 

t * 
I * 
*\ *-* 
*-• 
i 

\ 
\ 
? 

i 
? 

,& 

i 
I 

i 
*’\ *,* __ 

I I *\* -1- 

9 9 9 
2 8 a Lo a 0 

l i i t  



*- 
*/* ---• 

I-------* 





/** 
*- */*’. 

t *\ 
,>* 

------*. */* 
t-• 

/ 

/*/* 

*\ /+ 
*/* 

.’* *. 

‘* 
*+---*I 

-------* 

I I I - - - - -  I I I 
\ 



*A,* 
*-e, 

r 
? *. 
/" 

/d* 
*< 

t *. 

I 1 ,  



'. 
.'L., 

4. 

i 

I 

I 

I 

- 
9 



* 
*\* **- 

I ‘*. /* 
,/* 

I 

, \  
*----* ,.-* 

I* 
*- *-• I 

---* 
* ‘  

*\* I 

I I 
I I I I I I *- 



+ 

I 
I 

I 

I 

I 

I 

I 



*- *- 

t I I "-f---- I I I 



I 

*\ 

2 
6! 
Lo 

0. z 
UI 



i 

I / 
-*\ 

I 

\A- 
I -- 

8 



't 

i 
*-• 

/ 
*I 

I I I I I I I I e <  

I 





I I I I 

8 2 9 9 
0 Lo 
9 Lo 0. 0. 0. 

Lo Lo u3 Lo 8 
LD 

3 
2 
9 



I 

*.- *. 2 
*-• /** 

I 
I 

*-----* 

*\* 
/ 

*-• 2 
*- * 

*\ 



\ 

,/* 

b\* 

I 4 

*-===E 



I 

I 

, 

0. 0. 
Lo Lo 

9 
i? 2 0 2 

0. 
LD u3 Lo 

i 
.i' '. 

2 
i 
t 

e. 

\ 
i, 

*'i 

9 9 E 
Lo Lo 



i 

I 

I I 1  I 
I 

I 

i 
\ 

*/*' 

'*\* 

*\ 
*/ '. 
I 
"'\ 

*' 
\ 

z 9 
9 
a3 

Lo Lo 
$5 

cg cg 
z 9 9 

a3 
9 
8 Lo 

a3 
Lo 

rr) 

3 
-J 

9' - 

cv 
C 
3 
7 

9' 

Q 
et% 
3 
0 
9 



I 

I 

I 

i 

I 

I 

I 

I 

I 

I 

-e- 

: S L o  
9 9 
Lo 

9 
co co 
Lo Lo 

23 
8 
3 3 Lo Lo 

h 2 e co co 

gcn a, 

c7 
2 9 
c 7  co 
Lo 3 

: 9 
0 

Lo 
8 c o  
Lo Lo 

2 



I 

I I I 
I 

I +s- 

2 
cr) 0. 
Ln 

8 
L 
8 
0 
P 
P 
0. 



t 
9 
cr) 
9 a 

I 

I 

I 

9 9 
h 9 
Lo LD 
0. 0. 

9 9 
3 
8 LD Lo 

0. 
0. 0. 

9 9 - 9 
8 L o  a Lo Lo 

cv 
9 9 
0. 
Lo 

0 LD 'p 
Lo Lo Lo 
0. 0. 
10 LD 

9 9 

% 



I 

I 

i 
t 

i 

t 

1 
\! 
i/ '* 
1 

*I 
I I 

I *- 

0 e 
8 

0. 
03 





I 

I 

0 

/ 
*-• 

*Lt 
\ 

'-*\* 

/'-- 

'1' 
*\ 

------* 

*-• 
\ 

-------* 

r-= 

c 

2 P 





I 

I 

I ,  

'* 
I 



E a E 
bo 0 
L 

I 

I 

I 

I 

2 
0 
00 
0 

4 

i 
f 

\ 

i 

i 
*\ i 
\ 
i 
i 
i 
*. 

cv 

2 E 
c 

8 

? 

6 2 

s? 



I 

I 

I 

I 

9 9 9 9 
r? 
03 

2 h 9 
h 
03 
Lo cg 3 u3 Lo 

I 9 

IN 
0. + $  

i * -  

! @  
!8 
* t  

i 
? O  * @  



I 

I 

i i 
3 
i 
i 
i 
T 
i 
i 
i 
i 
i 1 
i 

i 
1 
? 

i 
+: 



! I  I ii 
'--'------ 

0 





*- 

*E 

' *--- 
I 



I 

I 

I I i t l  

*;' 
/ 
*\ 

/* 
*\ 

./*' '* 

I I 1  I I I I I 
I 

I 

8 c 
8 

h c 

N 

r- 
9 



i 

I 
J 

/* *’< 
/ 

i 
1 

f 
i’ 

’”\, I 

t ’  I 
4 I*- 

9 
8 
% 

8 
v) 0. 
v) 



*- 
I 

I 

i 
** 

t 

I 
i 

2 
0. 8. 

Lo 
2 9 9 

m m 0. 0. 
m Lo Lo 
8 



E a E 

I 

I 

I 

i 

I 
*‘\ 

/’* .\ 
/* 

*\* \ 

/ 
/* 

I 
/ 

--t------t** 



I 

I 

I 

I 

I 

I 1 I 

B 
P 



+\ 
/*-• 

'i' 
/*-• 

*\ 



E a 
om 0 
e 
L 
i 

I 

f 
4 

I I I I 



I 

I 

I 

, 

I 

I 
I 

I 

I 
1 

, 

. , 
t 
t 
t 

I 
t 

t 

+ 
I + 
I 
t 

I 

t 
t 
t 
t 
t 
* 
t 

I 

./'I 
't 

t 
t 

t 
t 
t 

I 

*/* \! 

i t 

i 

t 
t 
+ 

I . . 
i 
? 

i 

- 
P 
?L a 

0. 
cz, 

f 
6 

N 

t- 
?? 



! 

l 

e- I . 
I 

I 1 I I  I I --* *\ 
0 



d 

I 

I 

e 
0 
P 



*/*- 
e====* 
1 

*- '* 
1 *. 

*-• 
'r *. 

*---- *------- 
------.* 

\ 
*\ 

I 

--e.* 

'*. f 

,e/*'* 

I 

I I 



I 

I 

I I I 

9 9 
3 2 3 iz Lo 0. 
Lo 

: I I 1 2  
* * 23 

N 

r- 
0 



I I 

t 

N 

c ?? 



*- 

I 

t 
*-*- 

I */ *e 
/------* : 

.----* 
-------* 

I I I I 
I 



I *-< '\. 
\* 

I I I I I I , 



9 9 
03 
m 0. 

0 s 10 



1 -  I I I I 
I I 

I 
I I [ 

N 

r- 0 



E 

I -  

*\ */* 

1 
/* 

/* 
*\ +*-e--- - I I I 



I 

C . '  

+ 
6 
8 
0 
h 
LD 

8 
aj 
0 
h 
Lo 



./ 

/* 

I I I I I I I I 
i- 

Lo 
0 

h 

v) 
i? 



I- 

8 
I I I I I 



c3 e 
8 

8 
a3 
Lo 

c3 

9 
3 
7 

c3 
9' 



i- 
i' 

I I I I I I I I I I I 3 I N  0, 

c f? 



E 
3 



f- 
0 
Lo 
h 

i? 



c3 e 
8 



I I I I I 
I 

I I e- 



8 
aj aj 6 

Lo Lo 0. 0. 
Lo Lo Lo 

8 8 8 
K 5: 

h 
Lo 0. 
Lo 

8 0 

Lo Lo 0. 0. 
Lo rg 

Lo 
-a 4 

0.2 0. c 
8 

m 

hl 
9' 
i, 

o @  
L o n  

% 
Lo 
Lo 



I I I 
I 

I 

I h 


